additional compositional analyses are made using EDX (Energy Dispersive X-ray spectroscopy) and synchrotron radiation, and carbon isotope ratio is measured. Figure 1 shows examples of Raman spectra from carbonaceous material in 3.45-3.33 Ga-old sediments from the Pilbara in Australia (Figs. 1A-D) and Barberton in South Africa (Fig. 1E-F) . These sediments contain the silicified remains of colonies of chemolithotrophic microorganisms that lived on volcanic materials, obtaining their energy and nutrients from them. From these data, it is clear that there are different phases of carbonaceous matter in the rocks. The carbonaceous matter in all the samples is mature, as seen in the width and the ratio of the graphite and disorder peaks (1600 cm −1 and 1350 cm −1 respectively), and consistent with the age and metamorphic history of the rocks in which it occurs (lower greeenschist) and thus confirming
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the syngenicity of the material. The well-defined clump in Fig. 1A is more mature than the diffuse cloud in Fig.  1C . The former may reflect reworked, older, more mature carbonaceous material whereas the latter probably represents a colony of silicified chemolithotrophs on the surface of a volcanic particle [2] . Likewise, the thin carbonaceous layers in the Barberton sediments present the same kind of kerogen signature as found in cloud in Fig.  1C .
Our results are of relevance for the search for fossilised traces of life on Mars. During the EXOMARS mission, planned for 2016, the maximal resolution of the microscope (MicrOmega) is 4µm. These observations, associated to the Raman analyses, could allow the detection of carbonaceous matter and, although they will not resolve the biogenicity of the materials, they will be extremely important in deciding which rocks to sample for detailed geochemical analysis of the organic matter by GC-MS. Furthermore, combined optical and Raman analyses will be essential in selecting suitable samples to be returned to Earth in a Mars Sample Return mission.
